Background
==========

Low back pain (LBP) is a wide-spread condition in the general population with an annual prevalence in many studies shown to be at least 50% \[[@B1]\]. It is difficult to diagnose \[[@B2]\], and because the causes are not well understood it is also difficult to treat and to prevent.

Previously, LBP was considered a disease with spontaneous cure and it was classified according to the anatomical location and duration of the pain (i.e. acute, sub acute or chronic LBP) \[[@B3]\]. Nowadays, it is becoming increasingly clear that LBP is more of a recurring or chronic condition, both in clinical \[[@B4],[@B5]\] and non-clinical populations \[[@B6]\], with a fluctuating course over time \[[@B7]\]. However, not much is known of this fluctuating pattern.

A recent review of eight studies on the natural course of LBP in the general population indicated that the LBP reporting pattern (i.e. LBP yes/no) is fairly constant regardless whether people are surveyed at short or long intervals, many times per year or with several years' intervals and also regardless if the study population is a general population or a working population \[[@B6]\]. In other words, those who have LBP at the onset of the observation period are likely to report it again at subsequent surveys and those without LBP keep on reporting none. When fluctuations occur between studies, they seem most common between neighboring categories, so that those with some LBP in one survey may develop into having more or none in a subsequent survey, but rarely will those without LBP develop persistent or severe LBP nor will those with persistent of severe LBP recover so as to report none \[[@B8]-[@B11]\].

Although the findings in the aforementioned review were consistent, it was noted that in all studies age groups were mixed, which might hide subgroup differences in relation to age, if persistence of LBP is age-dependent. Further, in all studies but one, non-responders were not taken into account but simply removed from the analyses, or at least from the interpretation of data, meaning that estimates of LBP may have been inflated or deflated in a non-transparent manner depending on the profiles and sizes of the groups of drop-out subjects. The question of how constant LBP is in the general population is important from a public health perspective. It is therefore relevant to look into this issue in some more detail.

We had access to data on LBP from three consecutive surveys of a study sample which was 40/41-years at base-line, initially randomly selected from the general Danish population, in which questions had been asked about their LBP also 4 and 8 years later. These data made it possible to obtain answers to the following questions:

1\. Would the prevalence estimates of LBP be stable over time, in study subjects aged 40/41 at base-line, and aged 44/45 and 48/49 at the two subsequent follow-ups?

2\. How would results change when taking into account non-responders?

3\. Was the LBP reporting over the three survey periods stable at an individual level, taking into account also the non-responding group?

However, because not all study subjects participated at each survey, we also considered if the three overlapping samples were similar over time in relation to gender, employment status and educational level, presence or not of LBP past year, and numbers of days with LBP and sick leave in the preceding year.

Methods
=======

Design, brief description of the study, and ethics approval
-----------------------------------------------------------

This report is based on a secondary analysis of data from three consecutive cross-sectional surveys on the same cohort, a sample from the Danish general population. The first survey was conducted in 2000/01 and the others again 4 and 8 years later.

The Danish Regional Committee of Ethics approved this project (N°20000042 and 96/272) and the database was approved by the Danish Data Protection Agency (N°2000-53-0037).

Description of the initial study sample
---------------------------------------

In 2001, 625 people aged 40/41, living in the county of Funen (Denmark) were randomly chosen by the Central office of Civil Registration with the aim of being representative of the general Danish population. Of these, 412 (66%) participated in survey 1 and the response rate was 84% (348/412 and 293/348), in both survey 2 and survey 3. Please, see flow-chart Figure [1](#F1){ref-type="fig"}.

![Flow-chart showing the study sample sizes and response rates at three subsequent surveys.](1471-2474-14-270-1){#F1}

The study sample at base-line was previously shown to be only slightly different from the Danish general population on the level of education and the employment status variables \[[@B12]\]. People with basic school and vocational education/training were slightly under-represented while the short and medium levels of education were slightly over-represented \[[@B12]\].

Data collection
---------------

At baseline, questions were asked on employment status and education, lifestyle and the history of LBP and sick leave. The LBP questionnaire was previously validated in the Danish population for reliability and reproducibility \[[@B13],[@B14]\]. The questions about LBP and sick leave were identical at each survey. Participants were also given a physical examination and an MRI examination.

At the two follow-up surveys, participants filled in a questionnaire at the research site, followed by an MRI scan. In this article, data on LBP contained in the three questionnaires were used.

Included in the questionnaires were two questions on LBP in the preceding year ("Have you in the past year been bothered by your low back?" and "For how many days have you been bothered by your lower back within the past year?") and one on sick-leave ("For how many days have you been on sick leave because of low back trouble within the preceding year?"). The question on number of days with LBP was used as the outcome variable.

Variables of interest
---------------------

From the base-line questionnaire, the following background variables were taken into account:

-- Sex

-- Six types of employment status: self employed, assisting spouse (i.e. assisting self-employed partner), employed, unemployed, pensioners and others outside the labor force

-- Six levels of education: basic school, general upper-secondary education, vocational education/training, short-cycle higher education, medium-cycle higher education, and long-cycle higher education.

The following two variables were used from each of the three surveys:

-- LBP in the past year (yes, no) and total number of days with LBP in the past year (0, 1--30, \>30 days)

-- Total number of days with sick-leave because of LBP in the past year (0, 1--30, \>30 days; yes/no).

The outcome variable (LBP in the past year) was classified into 0, 1--30 and \>30 days in accordance with previous Danish epidemiologic back pain studies \[[@B8],[@B15]-[@B23]\].

Data management and analysis
----------------------------

The analysis of data was divided into three stages: 1) Description of the study samples, 2) Representativeness at the subsequent surveys, and 3) Research questions.

1\) A description of the study sample at base-line was made with the background, LBP and sick-leave variables. Further, the number of days with sick-leave in the past year in relation to the number of days with LBP in the preceding 12 months was cross-tabulated at each survey, in order to further describe the study sample.

2\) Comparisons were made for the same descriptive variables between responders and non-responders at the second and the third surveys.

3\) To obtain answers to the research questions, the non-responders at survey 2 and survey 3 had to be taken into account.

a\. The LBP prevalence estimates were therefore calculated at each survey using three different methods.

i\. Prevalence estimates of LBP in surveys are calculated on the basis of the people participating in that survey. However, in follow-up surveys, there is often a considerable group of non-responders, who are usually ignored \[[@B6]\]. We called this the "usual" method and calculated the prevalence estimate at the second and third surveys based on the number of participants at that respective survey, i.e. x persons with LBP divided by all the participants at the relevant survey (multiplied by 100).

ii\. The second method was based on the assumption that LBP does not change much over time \[[@B6]\]. To calculate the prevalence estimates in surveys 2 and 3, we therefore used the "same as before" method. When calculating the prevalence estimates, the non-responders in a given survey were therefore allocated to the same category as where they were found in the preceding survey.

iii\. The third method was based on the assumption that the non-responders were likely to have moved into the worst category (\>30 days). The reason for this assumption was that we considered it possible that the most disadvantaged and ill were most likely to become non-responders in a survey of this type. When calculating the prevalence estimates in surveys 2 and 3, non-responders were therefore allocated to the category of \>30 days.

b\. To study the individual course of days with LBP over the period of the three surveys, cross tabulations were made for survey 1 vs. survey 2, and survey 2 vs. survey 3, showing also the relative size of the non-responders. The purpose of these analyses was to identify the most common patterns of change over time. This transition was described as "stayed in same category" and "moved to another category". If there was a move to another category, it was described to which one.

All data were analyzed with STATA/IC 12. Percentages and 95% confidence intervals \[CI\] were provided. Percentages were rounded up to the nearest whole figure, hence percentages do not always add up to 100.

Results
=======

Description of study sample
---------------------------

As this is a secondary analysis, information on sample sizes and response rates were given in the Methods section but is provided also in Figure [1](#F1){ref-type="fig"}. The majority of participants were female (52, 54 and 54% at each survey, respectively). LBP in the preceding year was reported by almost 70% at the three surveys. In all three surveys, sick-leave had not been taken in the preceding year in the majority of cases (approximately 80%) (Table [1](#T1){ref-type="table"}). Over the three surveys, of those with 0 days of LBP, 1-2% reported to have taken sick-leave because of LBP in the preceding year. Among those with 1--30 days of LBP past year, 15% - 18% had taken some sick-leave, usually for 1--30 days, whereas 29%-47% of those with LBP \>30 days had taken some sick-leave, mainly either 1--30 days or \> 30 days (detailed data available from the authors on request).

###### 

Comparison of social factors, low back pain (LBP) and sickleave obtained at baseline for responders and non-responders at three subsequent surveys (Survey 1, survey 2 and survey 3)

  **Variables of interest**                       **Survey 1**    **Survey 2**    **Survey 3**                                       
  ---------------------------------------------- --------------- --------------- --------------- ------------------- --------------- -------------------
  **Gender**                                                                                                                         
  Female                                          52 \[47--57\]   45 \[38--52\]   54 \[49--59\]     41 \[29--53\]     54 \[48--60\]     47 \[38--56\]
  **Employment status**                                                                                                              
  Self employed                                    7 \[5--9\]          \-          7 \[4--10\]       8 \[1--15\]       7 \[4--10\]       8 \[3--13\]
  Assisting spouse                                      0              \-          1 \[0--2\]             0                 0            1 \[0--3\]
  Employed                                        84 \[80--88\]        \-         86 \[82--90\]   **72** \[61--83\]   87 \[83--91\]   **76** \[68--84\]
  Unemployed                                       4 \[2--6\]          \-          3 \[1--5\]      **9** \[2--16\]     3 \[1--5\]      **8** \[3--13\]
  Pensioner                                        3 \[1--5\]          \-          2 \[1--3\]      **8** \[1--15\]     1 \[0--2\]      **6** \[2--10\]
  Others outside labor force                       2 \[1--3\]          \-          2 \[1--3\]        3 \[0--7\]        2 \[0--4\]        3 \[0--6\]
  **Highest educational level**                                                                                                      
  Basic school                                    22 \[18--26\]        \-         21 \[17--25\]   **28** \[17--39\]   19 \[15--23\]   **30** \[22--38\]
  General upper-secondary education                2 \[1--3\]          \-          3 \[1--5\]             0            2 \[0--4\]        3 \[0--6\]
  Vocational education/training                   31 \[27--35\]        \-         32 \[27--37\]   **25** \[14--36\]   34 \[29--39\]   **24** \[16--32\]
  Short-cycle higher education                    20 \[16--24\]        \-         21 \[17--25\]     17 \[8--26\]      21 \[16--26\]     19 \[12--26\]
  Medium-cycle higher education                   19 \[15--23\]        \-         18 \[14--22\]     23 \[13--33\]     19 \[15--23\]     18 \[11--25\]
  Long-cycle higher education                      6 \[4--8\]          \-          5 \[3--7\]        6 \[0--12\]       5 \[3--7\]        7 \[2--12\]
  **LBP past year**                                                                                                                  
  Yes                                             69 \[65--73\]        \-         68 \[63--73\]   **77** \[67--87\]   69 \[64--74\]   **76** \[68--84\]
  **Number of days with LBP past year**                                                                                              
  0                                               30 \[26--34\]        \-         32 \[27--37\]   **20** \[10--30\]   32 \[27--37\]   **24** \[16--32\]
  1-30                                            45 \[40--50\]        \-         45 \[40--50\]     47 \[35--59\]     46 \[40--52\]     43 \[34--52\]
  \>30                                            25 \[21--29\]        \-         23 \[19--27\]   **33** \[21--45\]   21 \[19--24\]   **34** \[25--43\]
  **Sick-leave past year because of LBP**                                                                                            
  No                                              80 \[76--84\]        \-         84 \[80--88\]     80 \[70--90\]     85 \[81--89\]   **74** \[66--82\]
  **Number of days with sick-leave past year**                                                                                       
  0                                               80 \[76--84\]        \-         80 \[76--84\]     80 \[70--90\]     82 \[78--86\]     74 \[66--82\]
  1-30                                            15 \[12--18\]        \-         15 \[11--19\]     13 \[5--21\]      13 \[9--17\]      18 \[11--25\]
  \>30                                             5 \[3--7\]          \-          5 \[3--7\]        8 \[1--15\]       4 \[2--6\]        8 \[3--13\]

Values among non-responders at survey 2 and survey 3 that deviate the most from the baseline estimates of the responders are identified in bold.

Comparison responders/non responders
------------------------------------

A comparison of the final study sample in the first survey and the target population was reported in the Methods section. As seen in Table [1](#T1){ref-type="table"}, there were also no big differences between responders and non-responders at the second and third surveys. However, employment status and educational level profiles became somewhat different at the second and third surveys as compared to the first. Those with LBP, particularly those with more than 30 days, and those who reported to have had LBP related sick-leave tended to become non-responders more frequently than the others.

The one year period prevalence estimates
----------------------------------------

With the "usual method" of calculating prevalence estimates, these were found to be stable over time. LBP for 1 to 30 days was most commonly reported whereas LBP \> 30 days was found in about one quarter, at all three surveys (Table [2](#T2){ref-type="table"}, columns 2, 3 and 6).

###### 

Days with low back pain (LBP) in the preceding year in a Danish general population aged 40/41 at baseline surveyed 3 times over 8 years

              **Survey 1**    **Survey 2**    **Survey 3**                                                   
  ---------- --------------- --------------- --------------- --------------- --------------- --------------- ---------------
  **0**       30 \[26--34\]   32 \[27--37\]   30 \[26--34\]   27 \[23--31\]   25 \[20--30\]   25 \[20--30\]   21 \[17--25\]
  **1-30**    45 \[40--50\]   42 \[37--47\]   43 \[38--48\]   35 \[30--40\]   52 \[46--58\]   50 \[45--55\]   44 \[39--49\]
  **\>30**    25 \[21--29\]   26 \[21--31\]   27 \[23--31\]   37 \[32--42\]   24 \[19--29\]   25 \[20--30\]   36 \[31--41\]

Prevalence estimates have been calculated in 3 different ways: including 1) the responders only; 2) the non responders categorized under their previous sub-group; and 3) the non responders categorized under the worst sub-group (\>30 days).

If the non-responders would carry forward their "preceding" LBP status or if they would move into the "worst" category (\>30 days), no changes would occur to the prevalence rates calculated the first time (Table [2](#T2){ref-type="table"}, columns 4 and 7; and columns 5 and 8, respectively).

However, the true prevalence of LBP in this population is not known because 34% of the target sample failed to participate in the study at base-line and the percentages of non-responders of the remaining sample in the second and third surveys were 15% and 29%, respectively, when calculated from the base-line survey sample.

Individual course
-----------------

Cross tabulations of the LBP variables between the surveys showed the individual transition of LBP over the study period for survey 1 vs. survey 2 (Table [3](#T3){ref-type="table"}) and survey 2 vs. survey 3 (Table [4](#T4){ref-type="table"}).

###### 

LBP in a Danish general population at ages 40/41 (survey 1) and at 44/45 (survey 2)

  **Number of days with LBP in the preceding year at survey 1 (N = 412)**    **Number of days with LBP in the preceding year at survey 2 in relation to survey 1 (N = 348 participants +64 non-responders) % \[95%CI\]**                                  
  ------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------- --------------- --------------- ---------------
  **0** (n = 123)                                                                                                                           44 \[35--53\]                                                                  38 \[29--47\]    7 \[2--12\]    11 \[5--17\]
  **1-30** (n = 187)                                                                                                                        24 \[18--30\]                                                                  44 \[37--51\]   16 \[11--21\]   16 \[11--21\]
  **\>30** (n = 102)                                                                                                                        14 \[7--21\]                                                                   16 \[9--23\]    50 \[40--60\]   21 \[13--29\]

Cross tabulation of the number of days with LBP in the past year for survey 1 vs. survey 2 when taking non-responders into account. The table shows the proportions of people in each category in percentages (%) with 95% confidence intervals (95% CI) which were found in the same or in a different category of LBP duration at the 2nd survey as compared to the 1st survey.

###### 

LBP in a Danish general population at ages 44/45 (survey 2) and at 48/49 (survey 3)

  **Number of days with LBP in the preceding year at survey 2 (n = 348)**    **Number of days with LBP in the preceding year at survey 3 in relation to survey 2 (N = 293 participants +119 non-responders) % \[95%CI\]**                                  
  ------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------------------------- --------------- --------------- ---------------
  **0** (n = 112)                                                                                                                           38 \[29--47\]                                                                   35 \[26--44\]    8 \[3--13\]    20 \[13--17\]
  **1-30** (n = 146)                                                                                                                        16 \[10--22\]                                                                   58 \[50--66\]   16 \[10--22\]   14 \[8--20\]
  **\>30** (n = 90)                                                                                                                          8 \[2--14\]                                                                    31 \[21--41\]   40 \[30--50\]   19 \[13--29\]

Cross tabulations of the number of days with LBP in the past year for survey 2 vs. survey 3 when taking non responders into account. The table shows the proportions of people in each category in percentages (%) with 95% confidence intervals (95% CI) which were found in the same or in a different category of LBP duration at the 3rd survey as compared to the 2nd survey.

For both tables, the most common finding in each row is to remain in the same category over time. The second most common finding is to move up or down to one of the neighboring categories. For those with more than 30 days, though, at the second survey, the most common move was to exit the study.

Discussion
==========

To our knowledge, this is the first epidemiologic follow-up study in the general population, in which the transition of LBP was investigated for individuals born the same year. Identical LBP questions were asked three times in a row over a period of eight years and an identical definition of LBP was provided for the participants at each survey. The outcome variable has been extensively used and validated previously.

The results confirm what others have found \[[@B6]\], namely that the self-reported duration of LBP is fairly stable on a population basis. According to the past literature, this seems to be the case regardless how LBP is defined and how often and at what interval it is surveyed \[[@B6]\]. In our case, LBP was categorized in relation to its total duration in the preceding year; 0, 1--30, and \>30 days.

Further, LBP fluctuates between surveys, usually by moving only one category up or down but not from extreme to extreme, again, confirming results indicated in previous research \[[@B6]\] that LBP is a stable condition also on an individual level. In particular, two similar studies to ours were identified \[[@B8],[@B9]\], both performing three surveys over a period of 5 and 9 years, respectively but on people of varying age. Their outcome variable was also number of days with LBP in the preceding year. Their data included information on stability of both absence and presence of LBP or fluctuations between "neighboring" categories, as in our own study. Their results concur with ours.

In epidemiologic research, sampling method, sample size and response rates are important issues, as they may have an influence on the representativeness of the final study sample and hence on the external validity of the results. Unfortunately, it is difficult to motivate people from the general population to participate in studies, making high response rates hard to achieve, in particular over a series of surveys over a prolonged period of time carried out on the same cohort. For example, according to our previous review that included epidemiologic studies of the general population, the real response rates at the last follow-up ranged between 21% and 76%, when taking into account the participants at the first survey \[[@B6]\]. The consequences of this can be difficult to ascertain and are only rarely addressed in studies similar to this one.

Our response rates seemed high, when calculated as it is usually done, based on the number of people participating at each survey in relation to the participants at the previous survey. Nevertheless, these percentages would diminish, as is usually the case also in other studies, if the entire target sample were to be taken into account when calculating response rates. We therefore looked closer at the proportion of non-responders throughout our three surveys and noted that non-response was particularly common at base-line (approximately 1/3 of those invited were missing), meaning that already the initial study sample may be biased in some (unknown) way. At survey 2, 1/6 of the remaining sample disappeared and then again at survey 3 an additional 1/6, resulting in, at survey 3, a remaining group consisting of approximately half of those invited at the very beginning. This resulted in some differences between responders and non-responders, providing a hint on how to interpret the final data. We therefore found it relevant to demonstrate the size of the non-responder groups in our result tables.

In relation to the LBP variable, differences between responders and non-responders at the two follow-ups were noticed with relatively more losses to follow-up among those with LBP \> 30 days than in the other two categories. Interestingly, though, the proportions of people who dropped out of our study were similar for each base-line category of LBP (11%- 21% and 14% -- 21% at surveys 2 and 3, respectively). As, on an individual level, the stability of LBP reporting over time was high, the estimates would therefore not change much over time, assuming as we did that non-responders would remain where they were at the previous survey. Thus, the stable nature of LBP may make response rates less important than generally presumed, provided that the proportion of drop-outs is evenly distributed among the initial subgroups. However, this would be better understood with more detailed information on the nature of LBP in relation to severity and consequences.

From a research perspective, it would be relevant to find out if this constancy is stable also over shorter periods and if it covers different subgroups with different courses on a more short-term basis. Further, it would be necessary to investigate if summary subgroups, such as ours (0 days, 1--30 days and \>30 days) really exist. How easily can one recall if the pain lasted 30 or 31 days? Can those with only a few days of pain really remember this or are they more likely to think they had had no LBP at all? Frequent data collection, such as using text messages or internet diaries, would be relevant, finally, to be able to validate this subgroup classification. Our next article will cover this issue.

Conclusions
===========

In conclusion, LBP is a stable or relatively stable condition for individuals in the general Danish population as they progress through their fifth decade. For patients and clinicians, this is important information as it indicates that presence of LBP, once there, is a more or less normal state and that absence of LBP probably indicates a degree of "immunity" to this condition. This statement is supported, not only by our recent review of studies from the general population \[[@B6]\] but also by a recent review of the one-year clinical course of non-specific LBP, which concluded that non-recovery is more common than recovery \[[@B24]\]. It is interesting that this phenomenon is so similar both in clinical and non-clinical populations, perhaps indicating that the clinical and natural courses are more or less identical.
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